Chronic inflammatory demyelinating polyneuropathy (CIDP) is an acquired demyelinating immune-mediated neuropathy. It is the most common treatable immune-mediated chronic neuropathy worldwide, with a prevalence ranging from 1 to 9 cases per 100,000.^[@R1][@R2][@R6]^

CIDP is considered an autoimmune disorder in which an aberrant immune response is directed towards components of the myelin sheath. However, the exact immunopathogenesis of the disease remains unknown. The response to immunosuppressive treatment is variable.^[@R7],[@R8]^ Presently there is no biomarker to predict response to therapy.^[@R1]^

CIDP is known to occur in the setting of HIV, as are other immune-mediated neurologic disorders including a wide spectrum of neuropathies.^[@R9][@R10][@R16]^ It is commoner than acute inflammatory demyelinating polyneuropathy (AIDP).^[@R11],[@R13],[@R16][@R17][@R18]^ Despite the above, the clinical presentation, primary treatment outcomes, and electrophysiologic and histologic findings of CIDP in the setting of HIV are limited to case series and case reports.^[@R19][@R20][@R25]^ Treatment recommendations include IV immunoglobulin (IVIg) or plasma exchange to limit the risk of infections with corticosteroid use.^[@R7],[@R16],[@R17],[@R26],[@R27]^ Cost and coexistence of HIV-associated renal disease limits IVIg use and plasma exchange when treating CIDP.^[@R28],[@R29]^ Locally, we manage HIV-infected patients with CIDP with corticosteroid therapy unless contraindicated.

Our experience suggests that HIV-infected patients with CIDP have a benign course, with few or no relapses, and respond rapidly to corticosteroid monotherapy. This suggests that the immune mechanisms in HIV-infected patients may aid recovery. The correlation between CD4 counts, viral load, and recovery is unknown.

We compared CIDP in HIV-infected and HIV-uninfected patients and describe differences between the 2 categories.

METHODS {#s1}
=======

The study was a retrospective chart review of a cohort of patients with idiopathic immune-mediated CIDP from the neuromuscular clinics at Inkosi Albert Luthuli Central Hospital (IALCH) in Durban and Greys Hospital in Pietermaritzburg from 2003 to 2014. The 2 units are the only neuromuscular units in the province and provide a neurologic service to approximately 11 million people. South Africa has the highest prevalence of HIV in the world, with an estimate of 6.3 million people living with HIV in 2014. Kwa-Zulu Natal (KZN) comprises 40% of the HIV burden in South Africa.^[@R30]^ The study was approved by the University of KZN Biomedical Research Ethics Committee (ethics reference number: BE 272/15).

Patients fulfilling the clinical, electrodiagnostic, and CSF criteria of the European Federation of Neurologic Sciences (ENFS)/Peripheral Nerve Society (PNS) for CIDP were included in the study (see supplementary data at [Neurology.org/nn](10.1212/NXI.0000000000000315)). Patients were excluded if they did not meet the diagnostic criteria for CIDP, clinical presentation was suggestive of AIDP, secondary causes were identified, or their HIV status was unknown. Data extracted included age; sex; race; duration, onset, and course of the disease; clinical presentation; antiretroviral therapy (ART) in HIV-infected patients; response to therapy, described as time to respond, number of relapses, and time to remission; degree of functional recovery, scored as Overall Disability Sum Score (ODSS) and the Inflammatory Neuropathy Cause and Treatment (INCAT) scale prior to and after treatment at 3--6 monthly intervals up to 18 months follow-up; side effects of treatment; electrophysiologic and CSF results; CD4 counts; and viral loads.

The cohort was divided into 2 categories: HIV-infected and HIV-uninfected. Within each category, patients were further classified as being corticosteroid-responsive, IVIg-responsive, or requiring combination therapy ([figure 1](#F1){ref-type="fig"}). Definitions for the above terms including remission, lack of efficacy, as well as the management protocol followed by the neurology units at IALCH and Greys Hospital are included in the supplementary data.

![Trial profile\
CIDP = chronic inflammatory demyelinating polyneuropathy; IVIg = IV immunoglobulin.](NEURIMMINFL2016010900FF1){#F1}

Statistical methods. {#s1-1}
--------------------

Data were entered in Microsoft Excel and analyzed using Prism Software. Descriptive statistics such as percentages, interquartile ranges (IQR), medians, and *p* values were used to summarize the results in the HIV-infected and HIV-uninfected patients. Tests used to calculate the above included Fisher exact test for categorical variables, Mann-Whitney *U* test for continuous variables, and Spearman test for correlation between CD4 counts, viral loads, and functional scores. A *p* value of \<0.05 was regarded as significant.

RESULTS {#s2}
=======

Eighty-six patients fulfilled the criteria for definite CIDP; 2 were excluded due to the presence of an immunoglobulin M paraprotein. There were 44 men and 40 women. The median age was 39.5 years (IQR 27--66). The ethnic distribution was 56 black Africans (66.7%), 22 Indians (26%), and 6 whites (7.1%).

The associated etiologies in [table 1](#T1){ref-type="table"} show that 10 of the 84 (11.9%) patients had type 2 diabetes mellitus (T2 DM); 2 had pulmonary tuberculosis many months after the diagnosis of CIDP, probably due to long-term immunosuppression from corticosteroid use; and 2 had epilepsy. In the remaining patients, no secondary cause was identified. There was no difference in the clinical characteristics between patients with and without T2 DM (table e-1). These patients were included in the cohort.

###### 

Baseline demographic features of the HIV-infected and HIV-uninfected chronic inflammatory demyelinating polyneuropathy (CIDP) categories

![](NEURIMMINFL2016010900TT1)

Thirty-nine of the 84 patients (46.5%) were HIV-infected and 45 (53.5%) were HIV-uninfected. Of the 39 HIV-infected patients, 38 were black Africans (97.5%) and 1 was Indian (2.5%). Sixty-one percent were female. Median age was 37 years (IQR 30--42 years). Compared to the HIV-uninfected patients, the HIV-infected patients were younger and had a female preponderance, with *p* values of 0.0033 and 0.028, respectively. The median CD4 count was 384 cells/mm^3^ (IQR 126--423 cells/mm^3^), median viral load was 440 copies/mL (IQR 0--34,650 copies/mL). Twenty-three (59%) patients were ART-naive at the time of CIDP diagnosis and 16 (41%) were on ARTs. Ten (62%) of the patients who were on ARTs received treatment for a median duration of 6.5 weeks (IQR 4--8). Patient 16 had treatment failure requiring second-line therapy. Five patients (31%) received ARTs for more than 5 years ([table 2](#T2){ref-type="table"}, patients 11--15).

###### 

Relationship between CD4 counts, viral loads, and onset of chronic inflammatory demyelinating polyneuropathy (CIDP)

![](NEURIMMINFL2016010900TT2)

As shown in [table 1](#T1){ref-type="table"}, 87.2% of the HIV-infected and 46.7% of the HIV-uninfected patients presented with a monophasic progressive course (*p* ≤ 0.0001). Median duration of illness among the HIV-infected and HIV-uninfected patients was 6.7 months (IQR 2--9 months) and 12.5 months (IQR 2--23 months), respectively (*p* = 0.16). Relapses frequencies were 12.8% among HIV-infected patients compared to 53.3% among HIV-uninfected patients (*p* ≤ 0.0001). Four (10%) HIV-infected patients and 9 (20%) HIV-uninfected patients had an acute presentation (*p* = 0.31). The majority of patients in both categories had a slowly progressive onset (*p* = 0.21). Clinical signs were symmetrical in 74% and 60% of HIV-infected and HIV-uninfected patients, respectively (*p* = 0.245). Forty-two percent of HIV-uninfected patients and 17% of HIV-infected patients had distal weakness (*p* = 0.001). In both categories, the majority of patients presented with a combined sensory motor presentation. There was no difference in other clinical signs such as cranial nerve involvement, truncal weakness, tremor, or thickened nerves. No patients presented with respiratory, bulbar, or autonomic signs or symptoms.

CSF analysis ([table 1](#T1){ref-type="table"}) revealed a difference in lymphocyte counts between the 2 categories, with a median cell count of 5.75 cells/μL (IQR 0--7.2 cells/μL) among HIV-infected patients and 0 cells/μL (IQR 0--2 cells/μL) among the HIV-uninfected patients (*p* = 0.0002). Protein levels, polymorph counts, and glucose levels were not different. T2 DM was associated with raised protein levels in 90% of patients. Albumino-cytologic dissociation was present in 60% of HIV-uninfected patients and 25% of the HIV-infected patients.

Treatment, treatment outcomes, and side effects of therapy are described in [table 3](#T3){ref-type="table"} and figures e-1 and e-2. Three HIV-infected patients (2 with T2 DM, 1 hypertensive) received IVIg as first-line therapy and responded within 3 months. There were no relapses or side effects.

###### 

Response to therapy, relapses, treatment at remission, and side effects to therapy in the HIV-infected and HIV-uninfected category

![](NEURIMMINFL2016010900TT3)

Eighty-six percent of the HIV-infected patients were corticosteroid-responsive. Fifty-six percent responded within the first 3 months, 30.7% in 3--6 months, and 12.8% in the 6- to 12-month period (figure e-2). All HIV-infected patients showed a corticosteroid response by 12 months. Seventy-six percent of the corticosteroid-responsive HIV-infected patients were in remission within the first 6 months (figure e-1) and 24% were in remission by 12 months. Seventy-seven percent of the HIV-infected patients were treatment-free at remission, 4 patients were on less than 5 mg prednisone per day, and 5 patients were on a combination of azathioprine and less than 5 mg prednisone per day. Eight of the HIV-infected patients developed an increased body mass index (BMI) during corticosteroid therapy compared to baseline. No other side effects were documented.

The functional assessment scores (INCAT and ODSS) improved significantly from high scores at presentation (patients being quadriplegic) to being almost fully functional by 6--12 months and normal by 18 months (table e-2).

Ninety-two percent of patients had no relapses in the 18-month follow-up period. Only 3 patients had fewer than 5 relapses during follow-up ([table 3](#T3){ref-type="table"}).

Twenty-seven percent of the HIV-uninfected patients were corticosteroid-responsive. Of the 8 patients with T2 DM on IVIg, only 25% responded within 3 months. Ninety-five percent of the HIV-uninfected patients required combination therapy ([table 3](#T3){ref-type="table"}). Twenty-two percent of patients responded to first-line therapy by 6 months, 17.8% by 12 months, 28.9% by 12--18 months, and 33.3% showed no response to therapy (figure e-1). Twenty-four percent went into remission by 6--12 months, 20% by 12--18 months, and 11% after 18 months. Forty-four percent were not in remission by 18-month follow-up (figure e-2). Various combinations of therapy listed in [table 3](#T3){ref-type="table"} were used to aid remission in the above patients.

The HIV-uninfected patients experienced more side effects to corticosteroids compared to the HIV-infected patients (*p* \< 0.0001). This included an increased BMI, development of a metabolic syndrome, osteoporosis, avascular necrosis of the hip, skin changes, infection, and gastrointestinal disturbances. Two patients had side effects to IVIg; 1 patient with T2 DM developed renal failure and another had a transfusion reaction ([table 3](#T3){ref-type="table"}). Treatment had to be discontinued. Despite therapy, the functional assessment scores in the above category showed minimal improvement after 18 months.

Among the HIV-infected patients, improving CD4 counts and decreasing HIV viral loads at 18 months did not correlate with functional recovery. Electrophysiologic studies showed no significant differences in distal motor latencies, conduction velocities, conduction block, temporal dispersion, or F-waves between the 2 categories (table e-3). However, there was a significant difference in the degree and distribution of denervation on EMG seen in the 2 categories. Only 12.8% of HIV-infected patients showed denervation in mainly proximal muscles and 75% of HIV-uninfected patients showed denervation in mainly distal muscles ([table 1](#T1){ref-type="table"}).

DISCUSSION {#s3}
==========

HIV-infected patients showed a rapid response to corticosteroid immunotherapy with minimal relapses. In contrast, the HIV-uninfected patients were refractory to treatment. The largest study is a prospective case series consisting of 23 patients (10 HIV-infected and 13 HIV-uninfected).^[@R19]^ This study reported no clinical or electrophysiologic differences between the 2 categories and no comparisons were made regarding treatment. Currently there are no comparative studies in the literature regarding treatment outcomes between HIV-infected and HIV-uninfected patients with CIDP. The current study showed significant differences in treatment outcomes, age, sex, and disease progression.

CIDP usually shows a male predominance, ranging from 1.31:1 to 2.8:1 in HIV-uninfected patients.^[@R19],[@R31]^ Among the HIV-infected patients, the male: female ratio was reversed. This reversal in the sex ratio in HIV-infected patients was reported in one other study.^[@R19]^

The median age at onset among HIV-uninfected patients compares well to previous reported epidemiologic studies.^[@R3],[@R6],[@R32]^ Among HIV-infected patients, the median age at onset was significantly younger. The female preponderance and younger age at onset of HIV-infected patients with CIDP is an artefact of the sample and unlikely related to sex or age susceptibility as 60% of HIV-infected people in South Africa are young black females (Statistics South Africa, 2015).

The majority of HIV-infected patients presented with a monophasic slowly progressive course, whereas the HIV-uninfected patients presented with a relapsing-remitting course. This may relate to possible undefined differences in the underlying immune mechanisms in the 2 categories.

The mean CSF protein levels were slightly higher among the HIV-infected patients. This is in contrast to the findings of a recent study, but compatible with a previous case series consisting of 7 patients, 6 of whom had raised protein levels.^[@R15],[@R19]^ High CSF protein levels reflect an immune-mediated disruption of the blood--nerve barrier at the level of the spinal roots, which correlates with proximal, possibly root involvement among the HIV-infected patients. However, the difference in protein levels did not reach statistical significance, possibly due to the short duration of the disease, small numbers, and unregulated immunity among the HIV-infected patients. As in previous studies, the HIV-infected patients had higher CSF lymphocyte counts, which are most likely related to CSF viremia rather than CIDP-related immunologic changes. This CSF finding is consistent with other studies.^[@R33],[@R34]^ Despite 59% of HIV-infected patients being on ARTs, a significant number still had ongoing CSF lymphocytosis. Many of these patients had a suppressed plasma viral load. This may represent inadequate penetration of ART into the CSF space or CSF HIV resistance resulting in ongoing CSF viral replication.^[@R35]^

The response to corticosteroid monotherapy among HIV-infected patients was clearly demonstrated within 3 months. Most of the HIV-infected patients were in remission by 6 months. This short duration of corticosteroid therapy seems to be a safe and cost-effective option in HIV-infected patients. Current literature states that IVIg or plasma exchange is the preferred choice due to the risk of infection with corticosteroid therapy.^[@R8],[@R20],[@R22],[@R27],[@R29]^ However, in this study, the risk of infection was negligible with short duration of therapy. The only significant side effect documented among the HIV-infected patients was an increase in BMI. All patients had BMI documented at baseline and thereafter 3 monthly while on corticosteroids. Only HIV-uninfected patients had bone density scans as they were on long-term corticosteroids. This was not necessary among the HIV-infected patients as their duration of treatment was short.

The varying response to corticosteroid monotherapy in the 2 categories of patients suggests that the immunopathogenesis is different. Autoantibodies targeting noncompact myelin, which includes the nodes of Ranvier, paranode, and juxtaparanode regions, rather than major myelin protein such as P0, PMP22, may select for a relatively benign course.^[@R1]^ Support for antibodies in the pathogenesis was demonstrated by a good response to plasma exchange.^[@R25]^ A decline in HIV T-regulatory CD4 cells potentiates the emergence of autoimmune phenomena.^[@R36],[@R37]^ ARTs result in immune reconstitution and upregulation of the total number of CD4 T-regulatory cells, which may contribute to remission. There is a single case report of CIDP resolving with ARTs alone.^[@R21]^ In our study, ARTs may have expedited recovery by restoring immune function.

In patients diagnosed as HIV-infected at CIDP diagnosis, ARTs and corticosteroids were commenced simultaneously. No deterioration occurred in this category. Concomitant use of corticosteroids may have potentially curtailed the immune reconstitution inflammatory syndrome (IRIS). This may be a potential avenue for future therapy in patients being initiated on ARTs. The 10 patients who had low baseline CD4 counts and high viral loads ([table 2](#T2){ref-type="table"}, patients 1--10) may have had CIDP as an IRIS phenomenon as they were commenced on ARTs for a short period. Patient 16, who developed immunologic and virologic failure, may have had an IRIS response when commencing second-line therapy. Presently there are no markers to predict who will develop this complication.

Five patients on long-term ARTs ([table 2](#T2){ref-type="table"}, patients 11--15) had complete immune reconstitution and behaved as HIV-uninfected patients with prolonged refractory disease and poor response to corticosteroids. Furthermore, the long duration of disease prior to presentation and presence of denervation on EMG indicating axonal damage ([tables 1](#T1){ref-type="table"}and e-4) may account for a poor response to corticosteroids.

Although AIDP was a potential diagnosis, this was discounted as all patients met the ENFS/PNS clinical and electrodiagnostic criteria for CIDP, progressed beyond 12 weeks, had typical electrodiagnostic findings for demyelination (table e-2), had no prior flulike illness or diarrheal illness, had an insidious onset, and had no bulbar, respiratory, or autonomic symptoms, and none showed spontaneous recovery during the initial 3 months of progression. The speculation that recovery may have occurred despite corticosteroid therapy can only be answered in a prospective study comparing placebo with corticosteroids. Nonetheless, patients with suspected AIDP and spontaneous recovery during the initial 3 months were excluded from the study. Furthermore, AIDP was unlikely in the 13 patients with acute-onset CIDP, as the 4 HIV-infected patients progressed beyond 12 weeks and responded to corticosteroid therapy within 4 weeks and the 9 HIV-uninfected patients showed a poor response to corticosteroid monotherapy in the first 6 months and required combination immunosuppressive therapy.

During the above study period, we have seen approximately 100--120 HIV- infected patients with AIDP at our neurology institute, who behaved differently from our HIV-infected patients with CIDP. All patients presented acutely and 70% had a preceding flu or diarrheal illness. Approximately 30% of patients required intensive care unit admission for bulbar/respiratory involvement or autonomic instability. Spontaneous recovery was seen in about 5% of these patients. All patients were treated with IVIg and not steroids. Therefore we concluded that our cohort of patients had CIDP rather than AIDP and were corticosteroid responsive rather than manifesting spontaneous recovery.

Limitations of the study are that it is a retrospective study; numbers are small and have tertiary care setting bias. Other limitations are that many patients may have been missed as a result of not being referred or being misdiagnosed.

This study suggests that treated HIV-infected patients with CIDP have a short duration of disease, have a benign course, and are highly corticosteroid-responsive compared to their HIV-uninfected counterparts. Although we satisfy the ENFS criteria for CIDP, the quick recovery and the relatively benign monophasic course makes AIDP a possibility. Perhaps the course and progression of CIDP in HIV-infected individuals is different and revision of criteria for the diagnosis of CIDP in HIV-infected individuals is required. This study also shows that corticosteroids are a cost-effective and safe option in HIV-infected patients with CIDP, especially in a resource-limited setting. Further prospective studies confirming a rapid corticosteroid response in HIV-infected patients with CIDP as well as unraveling the immune mechanisms responsible for CIDP in these patients is required to better define future therapy.

Supplemental data at [Neurology.org/nn](10.1212/NXI.0000000000000315)
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